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Abstract 
The findings of convergence in both labor productivity and total factor 
productivity growth for total industry in OECD countries give us an insight that 
countries, which are less productive, will catch up with the more productive ones. 
It has been shown that there is a tendency for productivity to converge among 
industrialized countries. This result raises our interest in examining the pattem of 
productivity growth and the tendency of productivity growth to converge among 
developing countries, such as Asian countries. This thesis examines the roles ofthe 
manufacturing sector in productivity convergence during 1985 to 1995 and the roIes 
ofthe total industry in productivity convergence during 1971 to 1990 for the Asian 
countries. The Asian countries in this thesis include China, Hong Kong, India, 
Indonesia, Japan, Korea Republic, Malaysia, Philippines, Singapore, Sri Lanka, 
Taiwan and Thailand. The results show that there is no evidence of the labor 
productivity or either the total factor productivity convergent in both the 
manufacturing sector and the total industry. In estimating the determinant influence 
productivity growth of these countries, three factors are considered. The local 
investment tests to have positive relationship with the labor productivity growth and 
the TFP growth. Education spending from the government also gives positive 
relationship with the growth ofboth the labor productivity and the TFP. Openness 
of a country gives a negative impact to the TFP growth but a positive one to the 
labor productivity growth. 
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1. Introduction 
The economists and the general public have concerns over the issues relating to 
the long run economic growth and the backward force ofthe growth among countries in 
recent years. The production function, K =A fflC, L), is used in this thesis, while K 
stands for accumulated capital, L stands for labor employed, and A stands for other 
factors such as education level, technology, openness of countries and etc. bicreasing 
capital accumulation can increase the performance oflabor, and other factor state above 
can affect directly or indirectly to both capital and labor performances. The labor 
productivity, which is equal to the per worker income, can be viewed as the eaming 
power of people in the country and is influenced by capital accumulation. This is also a 
common indicator ofliving standard. Total factor productivity, the rest eaming ofGDP 
after deducing the capital and labor-related components, is the gain by other factors and 
is not affected by capital accumulation. The performances ofthe productivity growth of 
individual countries provide pictures in the future trend ofgrowth ofthe countries. The 
comparison of labor productivity growth and total factor productivity growth among 
countries also raises the question of whether technology transfer is the main factor that 
leads to the labor productivity growth, or capital accumulation is the factor reinforces 
the labor productivity convergence. The findings of convergence in both labor 
productivity and total factor productivity growth for totail industry in OECD countries 
imply that countries are less productive will catch-up with the more productive ones. It 
has been shown that there is a tendency for productivity to converge among 
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industrialized countries. This result raises our interest in examining the pattern of 
productivity growth and the tendency of productivity growth to converge among 
developing countries, such as Asian countries. Lau (1997) found that capital 
accumulation is the most important source of the economic growth for the East Asian 
economies. This finding is in contrast to the experience ofthe non-Asian industrialized 
economies, where technical progress has been found to be the most important source of 
growth. The occurrence of using capital accumulation to enhance the labor productivity 
growth is an ineffective way to prolong the economic growth of the country. On the 
other hand, human capital investment can stimulate more technology research through 
education, and political structure can also influence through education process. We 
discover that human capital investment is the most effective way to enhance 
productivity growth, and the rapid growth of the economy in Asian countries is difficult 
to sustain without the corresponding investment. 
In this thesis, we focus on the trend of labor productivity and total factor 
productivity in Asian countries in the manufacturing sector and the total industry. 
Throughout this thesis, the total industry includes all the industrial sectors in each 
individual country. The first objective of this thesis is to estimate whether the 
convergence among Asian countries occurs in either labor productivity or total factor 
productivity, or both. The comparison of productivity growth among countries will also 
be discussed in this thesis. Table 1.1 is the list of countries to be analyzed for 
individual sectors. We choose 12 countries, which are China, Hong Kong, hidia, 
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Indonesia, Japan, Korea Republic, Malaysia, the Philippines, Singapore, Sri Lanka, 
Taiwan and Thailand, to analyze the labor productivity in the total industry. For the 
total factor productivity in the total industry, we choose Hong Kong, Japan, Korea 
Republic, Singapore, Sri Lanka, Taiwan and Thailand.^  In estimating the labor 
productivity in the manufacturing sector, 8 countries are in our sample; they are Hong 
Kong, Indonesia, Japan, Korea Republic, Malaysia, the Philippines, Singapore and 
Taiwan. The selecting sample for total factor productivity in the manufacturing sector 
includes Hong Kong, Indonesia, Japan, Korea Republic, Singapore, the Philippines and 
Taiwan; the small sample is also due to a lack of data. 
Japan is the only industrialized country in our sample. While assuming 
technology is not fully transferable from industrialized countries to developing ones, or 
there is a mismatch between technologies developed in technology advanced countries 
and the skills ofthe labor in developing countries, Japan is the most productive country 
in both labor productivity and total factor productivity. By using Japan as a benchmark, 
we can compare both the level and the change of labor productivity growth and total 
factor productivity growth of non-industrialized countries with those of it. If the 
improvement on the productivity growth rate of lower productivity country tends to be 
larger than that of Japan, which has higher productivity level initially, we say that there 
is a ‘catch-up，by the lower productivity country.^ Since countries with higher labor 
2 ^ to a lack of data in capital stock for total industry, onty 7 countries have been chosen in the sample. 
Productivity catch-up can lead to productivity divergence. There will be a divergence if the initially 
backward countty has got a rdatively high degree of growth than that of the fonvani one and over-
reaches the forward one at the end of period. A better explanation will be provided in Section 2. 
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productivity level always have more earning power than the lower ones, the labor 
productivity catch-up implies there is a living standard improvement of the countries 
with lower productivity level initially. Total factor productivity (TFP henceforth) is 
also concerned in this thesis. The TFP convergence can be achieved by technology 
transfers from more advanced countries to the lower technology level countries. The 
technology flows from leader countries to follower ones, allowing more rapid growth to 
the countries start with technologically backward. The quantitative estimates ofthe rate 
oflabor productivity catch-up and the TFP catch-up allow us to analyze the impacts of 
technology transfer on the eaming power enhancement of Asian countries. 
We find labor productivity and TFP are diverging over the testing period for 
both the total industry and the manufacturing sector. These results for the total industry 
in Asian countries are quite different from those in 14 OECD countries studied by 
Bernard and Jones (1996). It is interesting to notice that Bernard and Jones (1996) find 
that labor productivity and TFP are converging in the OECD countries for the total 
industry but not the manufacturing sector. The lack of convergence within the total 
industry and the manufacturing sector in the TFP implies the technology transfers are 
not reconciled in these countries. These results resemble the conclusion make by De 
Long (1988), "The absence of convergence pushes us away from a belief that in the 
long-run technology transfer both is inevitable and is the key factor in economic 
growth." The non-convergence results for labor productivity reflect that there is still a 
wide gap in the level between the richest and the poorest in Asian countries. Due to the 
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lack of convergence among Asian countries, we can not analyze whether the capital 
accumulation is the main source improving labor productivity in Asian countries. A 
simply testable framework for analyzing relative productivity growth will be discussed 
in the next section. 
The second objective of this thesis is to estimate the determinant influencing the 
productivity growth of these countries. The growth rate mentioned in this section is that 
of the per worker income and the level of the TFP are those calculated from previous 
section. Labor productivity is totally affected by the change of capital accumulation 
and technology level. Capital accumulation, formation of inventories, can directly 
improve the labor productivity level by increasing investment to the country. 
Technology level, on the other hand, can be improved through some alternative 
channels. One of them is from local investment, which not only supports to stocks 
incremental, but also improves the human capital. Human capital investment can be a 
process of training to the workers or research in technology. New technologies are 
advocated from technology research and new products are the contribution of human 
capital investment. The education level of worker in a country is also expected to affect 
the productivity growth of that country; a country with more funding on education is 
always deserved to have higher payback in technological research in the future. The 
openness level of a country is also an element expected to affect the growth rate of a 
country. Machinery input and output are easier attained with widely open countries. 
Increasing trading competition among countries, which with similar pattems of 
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consumption and production, makes incentive for the producers to seek and accept the 
technology flow from advanced countries. These are all elements influence the 
productivity growth of a country. 
The outcome from the analysis of determinant is different from that ofEdwards 
(1998). His findings suggest that more open countries experience faster productivity 
growth. A positive relationship exists between the openness of a country and the TFP 
growth of them. Due to the insufficiency of data, we analyze only five countries. A 
negative relationship between the TFP growth of countries and the openness ofthem is 
obtained. Nonetheless, a positive relationship occurs while testing between labor 
productivity growth and the openness of a country using an analysis with ten countries. 
The relationship between investment share and productivity growth is positive as well. 
Comparing with De Long and Summers (1991), a positive relationship between real 
equipment investment share and labor productivity is suggested. The real equipment 
investment share, which is a portion of investment share, increasing the productivity 
growth with equipment adding. Furthermore, an increment in education share can give 
a productivity growth to the country. The results present a positive correlation with 
them. The estimation and analysis will be in the next section ofthis thesis. 
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2. Methodology and Data 
2.1 Measurement Framework 
Our labor productivity is measured as real gross domestic product per worker. 
Using the value added approach for calculating Gross Domestic Product is more 
accurate, but due to a lack of data on value added in some countries, expenditure 
approach of the GDP has also been used in this thesis. 
For TFP, level comparisons are required. Assume the production function 
taking a Cobb - Douglas form with factor exponents that are constant across countries. 
The implicit assumptions in this calculation are that the industries of the samples are 
under perfect competition and the factor components are in constant retums to scale. 
(1) y " = 4 A ， （ 、 ， 
where a " is the labor share of output in country-sector i at period t, 
Yi，t is the level of output in country-sector i at period t, 
Li,t is the number of employees in country-sector i at period t, 
Ki t is the capital stock in country-sector / at period t. 
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The labor share of a country or a specific sector is calculated by using two 
different assumptions. Referring to Acemoglu and Zilibotti (1999), the mismatch 
between technologies developed in the technology advanced countries and the skills of 
the labor in developing countries will lead to productivity difference between these 
countries even in the absence of any barriers to technology transfer. Baumol (1986) 
also suggested countries with relatively high investment rates do seem to obtain 
increasing relative real wages, and factor-price equalization theorem is not applicable. 
Therefore, with an information boarder in the technology transfer process in the 
analyzed countries, we calculate the average of labor share of every two years in that 
country as the labor share of sector i for each individual country in each year, which is 
aM-0.5(a, ,+a, ,_,) . 
The labor share calculation is different from that of Bernard and Jones (1996), 
which calculate the average labor share across all years and across all countries for the 
given sector as labor share. It is assumed that no productivity difference to be gained 
from the same production function. 
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The labor share of sector i is be calculated as 
n T, 
Z 2 X 
A - ^ ^ 4 ^ ， 
U , 
S=1 
where as,t' is the labor share of sector i in country s at time /� 
s is a country index, 
and n is the number of country. 
We will compare the final results of productivity by using different labor share 
calculation. Labor shares for the total industry and the manufacturing sector are the 
compensation of employees per value added in the total industry and the manufacturing 
sector respectively. Capital stock of the total industry is from the Penn World Table 
version 5.6 by Summers and Heston (1995), but the data for the manufacturing sector is 
not available. We calculate the capital stock for the manufacturing sector by adding up 
the capital flow net of the depreciation of the capital stock of previous year in 
manufacturing sector, which is 
足 , + 1 = / , + ( 1 -讽， 
where t is from period 0 to period T, 
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It is the gross investment at period /� 
Kt is the capital stock at period t. 
The general annual depreciation rate in the manufacturing sector is 14.1% from 
year 1965 to 1993. Since there is no real exchange rate data available，we normalize the 
exchange rate of the year 1980 to 1 and use the growth ofGDP deflator from year 1980 
as the inflation rate, and calculate the real exchange rates in other years. All variables 
in the manufacturing sector use this real exchange rate as a standard for the comparison 
throughout this thesis. 
Figures 2.1.1 and 2.1.2 indicate the labor productivity and the TFP levels in the 
total industry using individual labor share of the countries respectively, and Figures 
2.1.3 and 2.1.4 indicate the labor productivity and the TFP levels in the manufacturing 
sector using individual labor share of the countries respectively. Figures 2.1.5 and 2.1.6 
indicate the TFP levels in the total industry and the manufacturing sector using the same 
average labor share of all countries respectively. The labor productivity and the TFP of 
both the total industry and the manufacturing sector show changing in dispersion over 
time. 
There are two different cross-sectional analyses of whether productivity are 
convergent. The first approach uses the p-convergence, which is focused on the 
tendency of countries with relatively high initial levels of productivity to grow 
10 
relatively slowly, and the difference or similarities among the asymptotic rates of 
productivity of individual country-sector tends to grow to the same level. This 
approach is different from Quah (1993), which the productivity growth is convergent 
toward the mean of growth among countries. The second approach uses a-
convergence, which is focused on the reduction in cross-sectional variance of output per 
worker, as in Barro and Sala-i-Martin (1991, 1992). We will use both ofthe analyses to 
compare the results of using these two approaches. 
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2.2 p-convergence 
In testing the cross-country P-convergence in both the total industry and the 
manufacturing sector, we follow the model of productivity catch-up from Bernard and 
Jones (1996). The productivity catch-up model assumes that the productivity, Pi,t，for a 
given sector in country i at time period t, follows 
ln P,, = Yi + A ln Di,t + ln i^ .,_, + hi f , , , 
where y�is the asymptotic rate of productivity growth of country i, 
Z parameterizes the speed of catch-up denoted by D^ ； 
and Si,t is representing an industry and country-specific productivity shock. 
The catch-up variable, A,r, is a function of the productivity in country-sector i 
relative to that in country 1’ the most productive country, which is the country had 
obtained the highest number of years achieving the top level of productivity among 
countries^. 
3 Compare to the OECD studies, US could achieve 100% ofthe highest productivity level at all time. 
Regarding to this difference, it is an academic interest to apfAy our convergence tests further to the two 
countries, Hong Kong and Singapore. Because Hong Kong and Singapore had also achieve the hi^est 
productivity level in some years and this is not the case in C®CD countries. The results of such further 
investigations are stated in the Appendix. 
12 
l n A , = - t a ^ _ , 
where a hat indicates a ratio of a variable in country i to the same variable in country 1， 
that is， 
� A = t ^ 
Combine into one equation，we get 
fp. \ 
l n / ^ , = r , - ^ l n ^ +lnP,,_,+ln^,, , 
� , i ’M y 
which implies the productivity gap between countries is the fiinction ofthe lagged gap 
of the same productivity measure, the lagged gaps in the productivity level determine 
the degree of catch-up. Taking log in equation (1)，we get 
A Pf A 
lnP = k ~ ^ • 
' , ' l n J 
After some computation, the following equation for the difference of the log of P, is 
thus arrived at, 
13 
ln t = (r. - n ) + 义 4 ^ ] + 4 ^ ] + l n f ^ 
v^M y vi.'-i y v^i.f J 
which leads to a natural path for productivity: 
(2) lnP,,=ir,-r,) + (l-^)bi^,r-, +ln^,,. 
Using iteration to extend equation (2)，from any level to their corresponding 
previous level, until the initial log level of productivity is reached. Therefore, 
(3) » ! l ^ ^ : _ l z G ^ i n A � 4 i : 0 ] ) � 1 + l n � . 
1 J 7 s=i 
We use P i to replace the average ofthe growth rate, therefore 
(4) Pi = - i ^ ^ l n A o + + i ( l - ^ r ( Y , -Yi +ln‘）. 
1 7 s=\ 
From the expansion of the above formulas, we can examine the degree of 
productivity ‘catch-up，by using formula (2). The value of X, which can be estimated 
by using cross-country regression from formula (4)，can be substituted into formula (2) 
14 
to test for convergence among countries. When the estimated A is less than zero, the log 
level of the relative productivity oftwo countries will go explosive with time, i.e., no 
catch-up. When the value of 义 equals zero, the relative productivity will always differ 
by the asymptotic rate of productivity growth of two countries and the relative 
productivity in initial year, so there is no tendency to converge or diverge. In the case 
when the value of A is between zero and one, the countries will exhibit a tendency to 
converge only when the asymptotic growth rates of productivity of two countries are the 
same, which is 巧=力.When A is equal to one, the log level of the relative productivity 
will always differ by the asymptotic growth rate of two countries, which is (yt - Yi) 
permanently, the productivity levels of the countries will also show no tendency to 
converge. When X is within the range of one to two and with asymptotic growth rate 
differential of countries equal to zero, the relative productivity will show convergence 
oscillatory over time, which implies the productivity of these countries will tend to 
converge over the period. When X is greater than or equal to two, the log relative 
productivity level will go widen over time, implies no tendency of productivity 
convergence among countries. Therefore, the only situation for the productivity levels 
of the countries show tendency to converge is when the value of X between zero and 
one, or between one to two, with same value of asymptotic growth rate for all countries, 
which is all /get the same level. 
We replace formula (4) to a reduced form as a general form of regression to test 
the values of a and P, 
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(5) ^ = a , + / ? , b i P , o + ^ . 
A A 
— l n P , T -hiP,n 
where P, 二 ~~冗 ^^ ， 
‘ T 
a , = 4 i : ( l - > 0 " ( Y ^ Y i ) , 
2 s=l 
M - ^ , 
and s , . = l t ( l - ^ r M n e , , 
1 5=1 
To calculate the average growth rate of the log productivity level, which is on 
the left hand side variable of the formula (5)，there are two methods in our analysis. We 
can follow the result getting from the formula (3), getting the average growth rate by 
subtracting the productivity oflast period by the initial period and dividing by the time 
period in between. We can also get the average growth rate of the log relative 
productivity level by regression; we can construct the average growth rate as the 
coefficient on a time trend in the regression of the log productivity level on a constant 
and a trend. The regression of the average growth rate of the productivity will be as 
follows, 
l n^ , ^a^-bt 
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where a is the constant， 
t is the trend, 
A 
and b is the estimated average growth rate of relative productivity of two countries. 
The advantage of using regression method is we can reduce the shock due to the 
initial period or the last one, or both, of the relative productivity level. A better 
estimation of the relative growth rate of each country can improve the significance of 
the final result of productivity convergence among countries. We use ‘difference 
approach' to represent the method using calculation getting the average growth rate of 
the log productivity level, and use 'regression approach' to represent the method using 
regression getting the average growth rate of the log productivity level. 
17 
23 <y - Convergence 
Following the testing method from Bemard and Jones (1995) and Parente and 
Prescott (1992), a - Convergence is a way testing for productivity convergence. The 
variance, a^, of a variable measures the square difference of the actual value and the 
mean value of it. A variable has a large variance if each individual sample separate 
widely with their mean. We calculate the variance of the log productivity level over 
time across countries. If the cross-section dispersion declines over the period, we will 
conclude a productivity convergence. On the other hand, a productivity divergent result 
comes with an incline of the cross-sector dispersion over time. Therefore, the plots of 
log productivity level can help us to confirm the visual evidence of productivity 
convergence. 
18 
2.4 Data Description 
The empirical work for this paper employs data for the manufacturing sector and 
the total industry for 12 Asian countries over the period 1971 to 1992. The 12 countries 
are China, Hong Kong, Mia, Monesia, Japan, Korea Republic, Malaysia, Philippines, 
Singapore, Sri Lanka, Taiwan and Thailand. The data sources are from Data Asia/ 
Pacific, Statistical Yearbook for Asia and Pacific, Yearbook for Asia and Far East, 
Yearbook of National Accounts Statistics, Labor Statistics, Penn World Table version 
5.6, Yearbook of Industrial Statistics, Survey of Industrial Production of Hong Kong, 
Hong Kong Annual Digest of Statistics, Japan Statistical Yearbook, Philippines 
Statistical Yearbook, Statistical Yearbook of the Republic of China, International 
Yearbook of Industrial Statistics, Yearbook of Statistics: Singapore, Key Indicators of 
Developing Asian and Pacific countries and Productivity International Comparisons of 
Economic Growth. Table 2.1 lists the data sources with corresponding countries and 
variables. By using these data, we construct the labor productivity and TFP ofthe total 
industry and the manufacturing sector for all the countries in our sample. Table 2.2 lists 
the data oflabor share for total industry and manufacturing sector. 
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3. Results 
3.1 Convergence results among Asian countries 
The estimated results and the calculated results of the relative productivity 
growth rate ofJapan and other Asian countries are listed in Table 3.1.1 and Table 3.1.2 
respectively, so that the differences or similarities ofusing different approaches can be 
observed. Although the estimated and the calculated results ofthe average growth rate 
ofthe relative productivity level are different by using these approaches, the results for 
productivity convergence of Asian countries are the same. 
The estimation results of basic convergence are listed in the Table 3.1,5. By 
using the regression equation to estimate, the basic convergence results for labor 
productivity appear not hold in the total industry or the manufacturing sector. For the 
total industry, we obtain an insignificant positive estimate of P at 10 % significance 
level by using the regression approach, the null of p = 0 cannot be rejected. While p 
equals zero, X can be calculated by using formula (5) and the value oiX equals zero as 
well4 A negative value of p represents a relative productivity catch-up exists among 
countries, and a positive sign represents a catch-up does not exist among them. By 
^ ^ vahw of>l, which is the speed of convergence, represents the speed ofrelative productivity catch-
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using the difference approach for the regression test, P is significantly equal to 0.0104 
in a 20 percent level. This result implies the productivity growth does not converge and 
it also agrees to the result using the regression approach. Therefore, the result for total 
industry shows there are no catch-up or convergence in labor productivity among 
countries in the period of year 1971 to 1990. For the manufacturing sector, significantly 
positive values of p are estimated at the 15-percent level, which are equal to 0.0450 in 
the difference approach and 0.0396 in the regression approach. Again, the values oiX 
are calculated and are equal to -0.0392 and -0.0350 respectively. The value ofthe speed 
of convergence being negative not only implies that there is no catch-up in labor 
productivity but also implies a divergence in labor productivity among countries for the 
manufacturing sector in the period ofyear 1985 to 1993. 
While testing for the TFP, the basic convergence results appear not hold in both 
total industry and manufacturing sector. While using the total industry data, 
insignificant negative estimates of P are obtained in using both the regression and the 
difference approaches, implying that the null of p = 0 cannot be rejected. The zero 
values ofA，calculated by using P, imply there is no catch-up in TFP in the period of 
year 1971 to 1990. These results also reflect there is no TFP convergence among Japan 
and other Asian countries in the total industry for period 1971 to 1990. For the 
manufacturing sector, insignificant positive estimates of p are also obtained, implying 
that the null of p = 0 also cannot be rejected. The values of 义，which are the speed of 
convergence among countries, are again equal to zero. The zero values of speed of 
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convergence imply no catch-up among countries in the TFP in the period ofyear 1985 
to 1992. Again, no TFP convergence arises among Asian countries in the 
manufacturing sector from year 1985 to 1992. 
Due to the lack ofthe TFP convergence among Japan and other Asian countries, 
the technology transfer from Japan to other Asian countries is still immature. The 
existence ofproductivity non-convergence in these countries may not be the fact that 
convergence will not happen among countries; it may happen in a conditional case, in 
which convergence exists only among a group of countries with resembling 
productivity level. In the following section, we focus on the test ofconvergence among 
Asian developing countries. We will get a better idea whether convergence exists in 
these developing Asian countries conditionally. 
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Convergence results among Asian countries outside Janan 
The lack ofproductivity convergence among Japan and other developing Asian 
countries may due to the extreme productivity gap between Japan and other Asian 
developing countries, bi finding the existence ofconditional convergence among Asian 
developing countries only, Japan is dropped out ofthe analyses. 
The estimated results and the calculated results of the relative productivity 
growth rate of developing Asian countries are listed in Table 3.1.3 and Table 3.1.4 
respectively, and the regression results of productivity convergence are listed in the 
Table 3.1.6. Forthe results ofIabor productivity convergence, using both the regression 
and the difference approaches show insignificant positive values of p for the total 
industry, implying the null of � = 0 can not be rejected. The zero values a are also 
calculated by using formula (5). These results imply the Asian developing countries in 
our analysis do not have the tendency to have the labor productivity convergence in the 
total industry from year 1971 to 1990, No labor productivity catch-up from poorer to 
wealthier countries in this period appears neither. 
The results in the manufacturing sector are similar to those with the total 
industry, which are non-convergence effects in labor productivity among Asian 
developing countries within year 1985 to 1993. Significantly positive values of p are 
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tested from both the regression approach and the difference approach for the model, 
which are 0.0512 by the regression approach and 0.0546 by the difference approach. 
These results grant the speed of convergence A，to be equal to ~0.0439 in the regression 
approach and -0.0464 in the difference approach. These results reflect these Asian 
developing countries tend to diverge over period 1985 to 1993. Neither labor 
productivity catch-up appears in these countries. 
In the case of the TFP，both the total industry and the manufacturing sector get 
non-convergence results among Asian developing studies. While testing for the total 
industry，insignificant negative results ofcatch-up variables p are obtained by using 
both approaches. Both insignificant results give zero value speed of catch-up, which 
impli^ there is no catch-up among these Asian developing countries and no incidence 
ofthe TFP convergence among these countries in the period from year 1971 to 1990. 
For the manufacturing sector, insignificant results of f a r e also obtained. These 
insignificant results provide zero values to the X, so the TFP among Asian developing 
countries for the manufacturing sector has been tested to be non-convergent between 
year 1985 to 1992. 
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3.2 Convergence results using average labor share in all 
countries 
By using the same average labor share of all the Asian countries in the sample, 
the estimated results and the calculated results of the relative productivity growth rate 
for the total industry of all Asian countries are listed in Table 3.2.1. The estimated 
results and the calculated results of the relative productivity growth rate for the 
manufacturing sector of all Asian countries are listed in Table 3.2.2. The regression 
results of productivity convergence are listed in the Table 3.2.3. Only the results of 
convergence of the TFP are affected by using same labor share approach. The results 
are quite different from those getting from using individual labor share of own 
countries, but the results of convergence do not change. Japan is no longer the most 
productive country of the TFP in both the total industry and the manufacturing sector. 
Hong Kong has replaced the position ofbeing the most productive country in terms of 
the TFP in the total industry and Singapore has replaced the most productive position in 
the manufacturing sector. While testing for the TFP convergence in the total industry, 
the intercept term and the slope of the regression line are significantly negative in a 5 
percent level by using the regression approach and with significantly negative in a 10 
percent level by using the difference approach. The values of a are equal to ~0.0388 
and -0.0331 in the regression approach and the difference approach respectively. The 
values of P are equal to ~0.0340 and ~0.0248 by using the regression approach and the 
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difference approach respectively. The values of A，which are again calculated by using 
P, equal 0.0531 for the regression approach and 0.0330 for the difference approach. 
These regression results suggest a catch-up of growth of the TFP among Asian 
countries in the total industry. Due to the lack of zero difference in the asymptotic rate 
ofproductivity growth of country, the TFP convergence does not exist in total industry 
among these countries. Therefore, the countries with lower productivity level will gain 
the technology in a faster rate or may even achieve to beyond the most productive 
country. 
The result of the TFP convergence for manufacturing sector among Asian 
countries using same labor share in all countries is similar to those using individual 
labor share of each country. The intercept values of both the regression approach and 
the difference approach give a negative value in 15 percent significant level. The 
values of a, equal ~0.0146 and ~0.0168 in the regression approach and the difference 
approach respectively. The slope of regression line p gives a positive significant value 
in 15 percent level equals to 0.0208 by using the regression approach, and gives an 
insignificant positive value, which is equal to 0.0166, by using the difference approach. 
Both approaches result is no catch-up in TFP and divergence in the manufacturing 
sector among Asian countries. 
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3 3 Results under a-convergence 
We can get a more precise picture of the movements and the tendency of 
productivity growth by looking at the graphs of the log productivity levels. When the 
standard deviation of the log level of the productivity declines over time, as shown in 
the graphs, it means the productivity levels of all the countries in the sample are getting 
closer together. Productivity convergence among countries will happen while this 
phenomenon appears. By using individual labor share of the countries. Figures 3.3,1 to 
3.3.8 reinforce the results of productivity convergence among countries from the 
previous section. Figures 3.3.1 and 3.3.2 plot the standard deviation ofthe log level of 
the labor productivity among Japan and other Asian developing countries in the sample 
from year 1971 to 1990 for the total industry and from year 1985 to 1993 for the 
manufacturing sector respectively. Figures 3.3.3 and 3.3.4 plot the standard deviation 
of the log level of the TFP from year 1971 to 1990 among Japan and other Asian 
developing countries for the total industry and from year 1985 to 1992 for the 
manufacturing sector, respectively. Figures 3.3.5 and 3.3.6 are the plots ofthe standard 
deviation ofthe log labor productivity level among Asian developing countries over the 
same period as that with Japan, for the total industry and the manufacturing sector 
respectively. Figures 3.3.7 and 3.3.8 are the plots ofthe standard deviation ofthe log 
TFP level among Asian developing countries, they have the same period as that with 
Japan for the total industry and the manufacturing sector respectively. By using the 
same average labor share in all countries to be analyzed. Figures 3.3.9 and 3.3.10 plot 
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the standard deviation of the log level of the TFP over time from year 1971 to 1990 for 
the total industry and from 1985 to 1992 for the manufacturing sector respectively. 
In Figure 3.3.1，the standard deviation of the log level of labor productivity of 
the total industry is relatively steady from the period 1971 to 1983，but inclines from the 
period 1984 to 1990. This result implies a constant level differences of labor 
productivity for the total industry among Japan and other Asian countries from the 
period 1971 to 1983, and the labor productivity levels of the countries start to diverge 
after this period through the end of 1990. In the case of labor productivity for the 
manufacturing sector. Figure 3.3.2 shows the standard deviation of the log level ofthe 
labor productivity inclines from the starting period, which is year 1985, to the end of the 
period at year 1993. It implies the labor productivity growth of the manufacturing 
sector among Japan and other Asian countries diverges through year 1985 to 1993. 
Figure 3.3.3 shows the standard deviation of the log level of the TFP for the total 
industry increases over time from year 1971 to 1990，which implies that the TFP levels 
among Japan and other Asian countries are also divergent over time. For the TFP in the 
manufacturing sector in Figure 3.3.4, the log level of the standard deviation has a 
slightly decline through year 1985 to 1988, but tums to have an increase from year 1988 
to 1992, which is at the end of the period. We conclude that the TFP diverge among 
Japan and other Asian countries for the manufacturing sector. 
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Now, we investigate the results for productivity convergence among Asian 
developing countries only, which are all of the countries in the sample space except 
Japan. From the plot in Figure 3.3.5 oflabor productivity for total industry, it appears a 
line with positive slope over year 1971 to 1990; this indicates a non>convergence result 
among these countries. For the convergence oflabor productivity in the manufacturing 
sector in Figure 3.3.6, there are five breaks in the same line，which denote different 
degree of convergence among the countries. From year 1985 to 1987, the productivity 
growth has experienced the highest degree of divergence over the testing period, being 
followed by a slower divergence till year 1988, and with a larger degree again to the 
end of year 1990. A turning portion is from year 1990 to 1991，a slightly convergence 
effect appears in this year. This effect does not last for a long time; it goes back to 
divergence afterwards. The convergence result of the TFP for the total industry again 
proves that growth rates are merging among Asian developing countries over time, as 
shown in Figure 3.3.7. In the TFP test for the manufacturing sector among Asian 
developing countries in Figure 3.3.8, a slightly productivity convergence happens from 
year 1985 to 1988 but tums to a divergence with a higher degree afterwards. All ofthe 
results using individual labor share capture diverging evidence in productivity growth. 
Now, we proceed to the results of convergence tests by using the same average labor 
share in all countries. 
hi Figure 3.3.9，the standard deviation ofthe log levels ofthe TFP for the total 
industry using same average labor share is plotted. The standard deviation has 
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experienced fluctuations from year 1971 to 1990 and the overall pattem is divergent in 
this period. Similar to the result in the TFP for the manufacturing sector. Figure 3.3.10 
shows the plot of the log standard deviation is also increasing from year 1985 to 1992; it 
is divergent over this period. Comparing with the case using individual average labor 
share in the countries, the tests for both the total industry and the manufacturing sector 
get the same divergence results. This suggests that the divergence among Japan and 
other Asian developing countries using different methods in calculating labor share 
does not overwhelm the high separation of productivity growth trend. 
All results using the cross-countries o-convergence approach are the same as 
those using p-convergence approach. Both the labor productivity and the TFP in the 
total industry and the manufacturing sector are diverging over the testing period. The 
only difference using the same average labor share testing in the TFP is there is a catch-
up effect for the total industty. 
With the use of individual labor share in the countries, the labor productivity of 
Hong Kong and Singapore for the total industry has been traced closely to that ofJapan 
and catch-up with it after 1988. The earning power of Hong Kong and Singapore are 
close to that of Japan at the end of the testing period. The lack of convergence in the 
growth of productivity is due to the highly diversifying effect from Sri Lanka, Thailand, 
Monesia, Philippines, India and China. The large TFP level distinction for the total 
industry announces the fact that Japan is still the top leader in technology in Asia, with 
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a gap followed by Taiwan. Technology has been transferred to Taiwan in a faster rate 
than to other Asian countries and Korea also has a faster catch-up after 1986. All other 
Asian developing countries do not seem to have technology advantage through Japan. 
The TFP divergence phenomenon for the total industry among Japan and other Asian 
countries is not to be doubted since technology transfer from Japan to other Asian 
countries is still immature. Therefore, neither the TFP convergence for the total 
industry nor labor productivity convergence exists. 
Similar to the case oflabor productivity for the total industry, Japan gets the top 
level of labor productivity for the manufacturing sector among Asian countries. 
Although other developing Asian countries seem to have a trend of increasing 
productivity level, the difference in level is still very large. This echoes to the fact that 
labor productivity for the manufacturing sector is diverging over time. Japan is too far 
away to be reached, the four little dragons of Asia, which are Singapore，Korea, Taiwan 
and Hong Kong，with Malaysia as well, start their catch-up in fast but different rates. 
The Philippines and Indonesia seem to have no improvement in their power of earning. 
The divergent result in labor productivity for the manufacturing sector among Asian 
countries is matched with the large difference in level. The high improvement in the 
TFP level in Japan for the manufacturing sector in the nineteenth century has confirmed 
the position of Japan as the most productive country in Asia. Taiwan has also 
experienced increases in level but to a much lesser extend than Japan. Decreasing 
productivity level in Hong Kong over time is an interesting prospect of production 
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transformation in the manufacturing sector from Hong Kong to Mainland China. The 
unchanged levels of the TFP in Singapore, Korea, the Philippine and Indonesia increase 
the variance of the TFP level. Combining all of the evidences from these countries 
gives the result of the TFP divergence for the manufacturing sector among Japan and 
other Asian countries. 
With the use of the same average labor share in all countries, Hong Kong has 
become the most productive country as measured by the TFP for the total industry after 
1975. Japan, in contrast, has a declining productivity level and all other countries have 
a small productivity level increment. A divergent result is also obtained by the huge 
distinction in productivity levels. With the same divergent result in the manufacturing 
sector, Singapore becomes the most productive country in the TFP and replaces the 
position of Japan. Hong Kong, instead of Indonesia, becomes the least productive 
country in terms of the TFP. These results are different from the results we get in 
previous analysis. 
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4. Determinants for average productivity growth rate 
In this section, we will like to examine the determinants, which can affect the 
growth of labor productivity and the TFP in Asian countries, ln Long and Summers 
(1991)，a positive relationship between the real equipment investment share and the 
labor productivity is found. Investing more in equipment can improve the labor 
productivity of a country. Openness of a country is also a cmcial factor to the growth of 
productivity of that country. Edwards (1998) suggests that more open countries 
experience faster productivity growth. A positive relationship exists between the 
openness of a country and the TFP growth of it. Human capital has also been suggested 
to be one of the important sources affecting labor productivity and the TFP growth. A 
country with relatively higher education level always have a tendency to develop 
advanced technology, and skilled workers have been trained to control the machines 
more effectively. Both of these improvements can enhance the growth in labor 
productivity and the TFP. Therefore, spending on education is expected to be a factor 
on the growth of a country. In this section, we are interested in examining whether 
these relationships exist in the Asian countries. The results of calculated growth rate for 
labor productivity and the TFP are in Table 4.1 and Table 4.2 respectively. 
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The growth rate of productivity is constructed as the trend coefficient from a 
regression of the log level on a constant and a linear trend. Due to a lack of data in the 
equipment investment share, we use the local investment share instead. The local 
investment to an industry can be divided into tangible and intangible capital. The 
tangible capital improvement always refers to machinery adding, and intangible capital 
improvement to human capital development, such as technology and skilled 
improvement. Figure 4.1 plots the relationship between the growth ofthe TFP from 
year 1971 to 1990 and the local investment share of the country, a positive relationship 
is reported from the graph. This positive relationship implies either machinery adding 
ortechnology improvement, or both, can intensify the growth ofthe TFP. From Figure 
4.2，the plot of labor productivity growth rate from year 1971 to 1990 versus the local 
investment share of the country, there appears a positive relationship between the labor 
productivity growth of country and the investment of that country. Again, increasing 
the local investment share of the country can affect the labor productivity growth 
positively in Asian countries. The training program provided to the workers can 
improve the skills of these workers, and technology research is a driving force to 
amplify the technology of an industry. Therefore, labor productivity gains through the 
local investment to that industry. 
Figure 4.3 plots the relationship between the growth ofthe TFP from year 1971 
to 1990 and the openness of a country, and Figure 4.4 plots the relationship between 
growth of labor productivity from 1971 to 1990 and the openness of a country. 
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Openness, which is defined as the sum of export and import divided by current GDP, 
shows a negative relationship with growth of TFP in Figure 4.3. This result does not 
agree to Edwards (1998) findings. The inconsistent results may be due to the case in 
Hong Kong, it further in line with the recent public policy set by the new-established 
SAR government. The lack of R&D and human resources development may count to 
this uneven distribution of economic expense (Capital, Labor and Technology). Since 
improving degree of openness implies easier transfer of technology from the advanced 
countries to the developing ones，developing countries are easier to have higher growth 
rates with more advanced technology. A positive correlation still achieves if when 
Hong Kong data is excluded. Therefore，a positive relationship is expected to exist 
between the openness of a country and the TFP growth. A positive result is obtained in 
the labor productivity growth rate from year 1971 to 1990 against openness level of 
countries, which implies the openness is an impetus to the growth oflabor productivity. 
Figure 4.5 plots the relationship between the growth of the TFP from year 1971 
to 1990 and the education share of the countries. There seems to be a positive 
correlation between the education share of the country and the TFP growth. With more 
fUnding on education, people can have more research in technology and new technology 
becomes the retum to the country later. Figure 4.6 is the plot of labor productivity 
growth rate from year 1971 to 1990 versus the average educational share. The graph 
appears a positive relationship between the growth of a country and the government 
expenditure on education in that country. It shows that increasing education share of a 
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country can improve the labor productivity growth of a country. Improving the 
education level of people can amplify the power of learning, and provide a better 
matching of workers to machinery in industrials. Since the machinery transferred from 
developed countries is always designed for the people working there, they are normally 
required a relatively higher education level. Comparatively, people in developing 
countries do not have the same level of education, they can not use the machines 
efficiently. Therefore, increasing the budget on education can improve the growth rate 
of a country in a long run. 
The elements to the productivity growth are always affected by the policies of 
the countries. However, living standard improvement is a kind of country 
improvement, which can not be seen from the productivity growth. Lmprovement in 
living standard, such as having better country appearance, people with healthier body 
and higher life expectancy, are the demonstration of an improvement of a country. 
However, they are not measurable by quantitative methods. Therefore, the growth of a 
country is not fiilly interpreted using the productivity growth ofa country. 
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5. Conclusion 
The results of the analysis are quite different from the industrialized countries. 
All the growth of productivity are divergent over the testing period. The divergence of 
the TFP growth among Japan and other Asian developing countries implies the 
technology transfer in still immature. Labor productivity growth divergence also 
implies a huge gap in earning power among Asian countries. Outside Japan, the 
developing Asian countries are also diverged in both labor productivity and TFP, this 
implies the living standard and technology with level difference, and technological 
transfer is not totally involved among these countries. Increasing local investment and 
providing more education to people can enhance the labor productivity growth and the 
TFP growth of a country. Higher degree of openness enhances a country's labor 
productivity, as well as its TFP growth when we consider Hong Kong as an exception. 
And Hong Kong government, which set up the new public policy in technological 
development by, shares the view of the technology-inefficient situation in Hong Kong 
comparing to other Asian countries. Human capital investment is the suggestion to 
enhance the productivity growth of these countries. 
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Table 1.1 List of countries to be anaivzed 
Total Industry Manufacturing Sector 
Labor ~ ~ ~ ~ ~ L a b o r ~ ~ ~ ~ ~ ~ 
Productivity Productivity 
China • 
Hong Kong • • * • 
India * 
Indonesia • * • 
Japan • * • • 
Korea Republic • • * * 
Malaysia • * 
Philippines * » • 
Singapore • * * • 
Sri Lanka • • 
Taiwan • • * * 
Thailand • • 
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Tabie 2.1 Data Sources 
Notation Country Name Data Sources 
Number of L India Data Asia/Pacific 
Employees for Statistical Yearbook for Asia 
the Total and Pacific 
Industry 
Korea Republic Labor Statistics 
Sri Lanka 
Thailand 
Hong Kong Hong Kong Annual Digest of 
Statistics 
Japan Japan Statistical Yearbook 
Philippines Philippines Statistical 
Yearbook 
Taiwan Statistical Yearbook of the 
Republic of China 
GDPforthe Y Japan Yearbook ofNational 
Total Industry Korea Accounts Statistics 
Sri Lanka 
Thailand 







Compensation Japan Yearbook ofNational 
ofEmployees Korea Accounts Statistics 
fortheTotal Sri Lanka 
Mustry Thailand 
Hong Kong Hong KonOg Annual Digest of 
Statistics 
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Singapore Statistical Yearbook of 
Singapore 
Taiwan Statistical Yearbook of the 
Republic of China 
GDP per Y/L China Penn World Table version 5.6 
worker for the Hong Kong 





Capital Stock K Hong Kong Penn World Table version 5.6 
for the Total Japan 




Singapore The Singapore Economic 
Review 
GDP for the Y Indonesia International Yearbook of 




Hong Kong Survey of Industrial 
Production ofHong Kong 
Japan Japan Statistical Yearbook 
Taiwan Statistical Yearbook ofthe 
Republic of China 
Number of L Indonesia International Yearbook of 
Employees for Korea Republic hidustrial Statistics 
the Malaysia 




Hong Kong Survey ofIndustrial 
Production ofHong Kong 
Japan Japan Statistical Yearbook 
Compensation Indonesia bitemational Yearbook of 
ofEmployees Korea Republic Industrial Statistics 




Hong Kong Hong Kong Annual Digest of 
Statistics 
Japan Japan Statistical Yearbook 
GDP deflator All Countries Key Micators ofDeveloping 
Asian and Pacific Countries 
Exchange All Countries Key Indicators ofDeveloping 
Rates Asian and Pacific Countries 
Depreciation All Countries Productivity International 
Rate in Capital Comparisons ofEconomic 
Stock for the Growth 
Manufacturing 
Sector 
Education All Countries Yearbook ofNational 
share Accounts Statistics 
hivestment All Countries Perm World Table version 5.6 
share 
Openness All Countries Penn World Table version 5.6 
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Table 2.2 Labor share 
Labor share for total industry 
Hong Kong Japan Korea Singapore SriLanka TaK^^ an Thailand 
1971 0.4080978 0.464432 0.322839 0.4126676 0.428939 0.259333 
1972 0.3827793 0.475894 0.311545 0.30095 0.4538334 0.432094 0.244716 
1973 0.3582635 0.496244 0.300109 0.335659 0.4434195 0.440387 0.234703 
1974 0.3530673 0.524583 0.308889 0.346811 0.443319 0.449566 0.237291 
1975 0.3468178 0.541912 0.326708 0.360613 0.4423966 0.454116 0.227206 
1976 0.3343455 0.544262 0.343356 0.363507 0.4267559 0.456498 0.216358 
1977 0.3411798 0.541364 0.370489 0.367348 0.4220748 0.45545 0.224677 
1978 0.3395811 0.537029 0.390396 0.369763 0.431185 0.456747 0.236718 
1979 0.3271655 0.5398 0.400978 0.372117 0.4450395 0.464417 0.244202 
1980 0.3298471 0.544526 0.401782 0.374976 0.4496677 0.479045 0.248194 
1981 0.3353887 0.549157 0.392784 0.380861 0.4510794 0.495401 0.256434 
1982 0.3366797 0.55409 0.395521 0.386198 0.4538219 0.496866 0.263774 
1983 0.3332767 0.554201 0.398503 0.392805 0.4434476 0.495295 0.262391 
1984 0.3383365 0.555167 0.396121 0.414507 0.4423005 0.500907 0.259558 
1985 0.3414874 0.550984 0.391353 0.430083 0.4525366 0.498572 0,257481 
1986 0.3240764 0.542433 0.392668 0.424506 0.4570693 0.491278 0.252883 
1987 0.3092478 0.539987 0.40337 0.413089 0.4543189 0.493687 0.243958 
1988 0.3084353 0.539863 0.423596 0.409138 0.447199 0.506834 0.237114 
1989 0.3158266 0.545282 0.448221 0.419649 0.4444147 0.523031 0.238284 
1990 0.3192655 0.552951 0.465127 0.4492644 0.5323 0.242674 
Labor share for manufacturing sector 
Hong Kong Indonesia Japan Korea Philippines Singapore Taiwan 
1985 0.6765958 0.237368 0.514572 0.270935 0.225954 0.379234 0.410141 
1986 0.6321589 0.226297 0.519979 0.261754 0.2074294 0.316913 0.39354 
1987 0.6014851 0.212932 0.512869 0.271938 0.2619073 0.288689 0.412892 
1988 0.5898105 0.224261 0.505873 0.283997 0.2528787 0.282216 0.437083 
1989 0.5900762 0.203533 0.497041 0.307247 0.266788 0.303073 0.479726 
1990 0.5908155 0.130688 0.503672 0.276059 0.2257191 0.318265 0.489313 
1991 0.5726015 0.142899 0.507821 0.26316 0.2322044 0.326479 0.475649 
1992 0.5573079 0.141448 0.52878 0.262809 0.2303001 0.337606 0.494428 
1993 0.5691569 0.144818 0.55125 0.265701 0.2017282 0.318529 0.479775 
1994 0.5754471 0.12954 0.587421 0.252997 0.314859 0.4955 
1995 ‘ 0.5688549 0.203177 0.583173 0.237346 0.306748 0.491659 
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Table 3.1.1 The estimated average growth rate of relative productivity 
of other country to Japan using regression method 
Total Mustry Manufacturing Sector 
Labor TFP Labor TFP 
Productivity Productivity 
China 0 ML 肌 W . 
HongKong 0.0185 -0.0240 0 -0.1523~~ 
India -0.0038 W . M l NE^ 
Indonesia 0.0186 m ^ -0.0779 -0.2099~~ 
KoreaRepublic 0.0251 0.0461 0.0391 -0.0680~~~ 
Malaysia 0 ML -0.0678 M l 
Philippines -0.0269 ML -0.0744 0 
Singapore 0.0084 0.0248 0 0 
Sri Lanka 0.0050 0 ^ ML 
Taiwan 0.0221 0.0244 0.0241 oH45 
Thailand 0.0058 -0.0286 Ni l ML 
Note: The estimated average growth rate is the coefficient on a time trend in the 
regression of the log productivity level on a constant and a trend. The relative 
productivity is using Japan as the base country. 
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Table 3.1.2 The caiculated average growth rate of relative productivity 
of other countries to Japan using difference method 
Total Industry Manufacturing Sector 
~ ~ ^ ^ ~ ~ ^ ^ ^ ~ ~ " ~ ~ ~ ^ ~ ~ ~ 
Productivity Productivity 
China -0.0092 ML 肌 肌 
HongKong 0.0156 -0.0549 -0.0255 -0.1855 
Mia -0.0090 肌 ML NIL 
Indonesia 0.0160 ML -0.1191 -0.1979 
KoreaRepublic 0.0270 0.0357 0.0124 4).0862 
Malaysia 0.0012 NIL -0.0834 NEL 
Philippines -0.0234 NIL -0.0799 -0.0643 
Singapore 0.0122 0.0297 -0.0103 -0.0753 
SriLanka -0.0018 -0.0052 ML NIL 
Taiwan 0.0234 0.0173 0.0133 0.0806 
Thailand 0.0086 -0.0502 ML NE. 
Note: The calculated average growth rate P , is: 
一 ln P. T 一 ln R n 
p M >^  
i 一 ^ ， 
where P hat is the relative productivity of countries using Japan as base country. 
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Tabie 3.1.3 The estimated average growth rate of rehitive productivity 
ofAsian developing countries using regression method 
Total kidustry Manufacturing Sector 
~~Labor ~ Labor ~ 
Productivity Productivity 
China -0.0088 ML ML ML 
Hong Kong 0.0101 -0.0484 -0.0130 -0.2668 
India -0.0122 ML 肌 NIL 
Indonesia 0.0102 NIL -0.0780 -0.3244 
KoreaRepublic 0.0167 0.0217 0.0390 -0.1826 
Malaysia -0.0100 ML -0.0679 ML 
Philippines -0.0352 ML -0.0745 -0.1624 
Singapore ML NBL 肌 -0.1273 
Sri Lanka 0 -0.0149 肌 WL 
Taiwan 0.0138 NIL 0.0240 ML 
Thailand -0.0026 -0.0530 NIL NIL 
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Table 3.1.4 The calculated average growth rate of relative productivity 
of Asian developing countries using difference method 
Total Industry Manufacturing Sector 
Labor ~ Labor ~ 
Productivity Productivity 
China -0.0215 ML NIL 肌 
Hong Kong 0.0034 -0.0721 -0.0152 -0.2661 
India -0.0213 NIL NIL ML 
Indonesia 0.0037 NE. -0.1088 -0.2786 
Korea Republic 0.0147 0.0184 0.0227 -0.1668 
Malaysia -0.0111 ML -0.0730 ML 
Philippines -0.0356 NE. -0.0695 -0.1450 
Singapore NIL ML 肌 -0.1559 
SriLaaka -0.0089 -0.0001 NIL WL 
Taiwan 0.0111 NIL 0.0236 ML 
Thailand -0.0036 -0.0675 ML ML 
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Table 3.1.5 Results of regression for convergence among Asian 
countries using individual labor share 
Total Industry Manufacturing Sector 
Labor Total Factor Labor Total Factor 
Productivity Productivity Productivity Productivity 
# of observation 11 6 7 6 
0.0133 0.0040 0.0527 -0.0312 
^ ^ ^ [0.0092] [0.0355] [0.0459] [0.1133] 
Regression 0.0061 -0.0023 0.0396 0.0104 
Approach ^ � 比 � [0.0073] [0.0241] [0.0226] [0.0485] 
R2 0.0723 0.0022 0.3800 0.0113 
F-stat 0.7015 0.0089 3.0648 0.0457 
f 0.0169 -0.0175 0.0435 -0.0790 
a LbL� [0.0089] [0.0470] [0.0457] [0.0980] 
Difference 0,0104 -0.0095 0.0450 0.0044 
Approach ^ ^ ^ [0.0071] [0.0319] [0.0226] [0.0419] 
R2 0.1917 0.0216 0.4428 0.0028 
F-stat 2.1344 0.0883 3.9740 0.0111 
Note: The results are referring to the regression on p.l6 formula (5). 
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Table 3.1.6 Results of regression for convergence outside Japan using 
individual labor share 
Total hidustry Manufacturing Sector 
Labor Total Factor Labor Total Factor 
Productivity Productivity Productivity Productivity 
#ofobservation 10 5 6 5 
0.0056 -0.0331 0.0361 -0.2147 
a 1处』 [0.0104] [0.0346] [0.0414] [0.0503] 
Regression o r^p. 0.0072 -0.0155 0.0512 40025 
Approach ^ [ � [0.0089] [0.0335] [0.0296] [0.0361] 
R2 0.0767 0.0661 0.4278 0.0016 
F-stat 0.6652 0.2123 2.9902 0.0049 
0.0047 -0.0474 0.0321 -0.2142 
a 15叫 [0.0099] [0.0462] [0.0434] [0.0383] 
Difference oror^. 0.0113 -0.0268 0.0546 -0.0150 
Approach ^ �� [0.0085] [0.0448] [0.0310] [0.0274] 
R2 0.1822 0.1065 0.4366 0.0903 
F-stat 1.7824 0.3576 3.1002 0.2978 
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Tabie 3.2.1 The average growth rate of relative TFP in totai industry 
using regression approach and difference approach 
Total Industry 
Regression approach Difference approach 
Japan -0.0442 -0.0423 
KoreaRepublic -0.0243 -0.0213 
Singapore -0.0447 -0.0344 
SriLanka -0.0149 -0.0188 
Taiwan -0.0350 -0.0296 
Thailand -0.0328 -0.0251 
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Table 3.2.2 The average growth rate of relative TFP in manufacturing 
sector using regression approach and difference approach 
Manufacturing Sector 
Regression approach Difference approach 
Hong Kong -0.0390 -0.0349 
Monesia -0.0523 "0.0497 
Japan -0.0180 -0.0205 
Korea Republic -0.0147 -0.0211 
Philippines -0.0140 -0.0179 
Taiwan -0.0103 -0.0052 
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Table 3.2.3 Results ofregression for TFP convergence among Asian 
countries using average labor share 
Total Factor Productivity Total Factor Productivity 
in Total industry in Manufacturing sector 
# of observation 6 6 
a -0.0388 -0.0146 
[SE] [0.0037] [0.0081] 
I^egressimi p -a.J)34a o.0208 
Approach [SE] [^Ai^4\ [0.0117] 
R2 0.6692 0.4436 
F-stat 8.0909 3.1891 
a -0.0331 -0.0168 
[SE] [0.0030] [0.0080] 
Difference p -0.0248 0.0166 
Approach [SE] [0.0096] [0.0116] 
R2 0.6245 0.3410 
F-stat 6.6525 2.0694 
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Table 4.1 Growth rate of Labor Productivity 
Labor Productivity growth rate 











Table 4.2 Growth rate of TFP 
TFP growth rate 






Figure 2.1.1 Labor Productivity-total industry among all countries 
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Figure 2.1.3 Labor Productivity-manufacturing sector 
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Figure 2.1.4 TFP- manufacturing sector among all 
800 ] countries using individual labor share 
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Figure 2.1.5 TFP- total industry among all countries 
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Figure 2.1.6 TFP- manufacturing sector 
among all counries using same average labor 
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Figure 3.3.2 SD ln Y/L - manufacturing sector among all 
countries using individual labor share 
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Figure 3.3.3 SD In TFP - total industry among 
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Figure 3.3.4 SD In TFP - manufacturing 
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Figure 3.3.7 SD in TFP- total industry among 
developing countries using individual laborshare 
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Figure 3.3.8 SD in TFP- manufacturing sector among 
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Figure 4.1 TFP growth rate vs local 
investment share 
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Figure 4.3 TFP growth rate vs openness 
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Figure 4.5 TFP growth rate vs education share 
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Using Singapore or Hong Kong as the most productive country instead 
of Japan in labor productivity convergence for total industry 
(individual labor share) 
While using Singapore as the most productive country instead of Japan in labor 
productivity convergence for total industry, the convergence results appear not hold in 
using both the regression approach and difference approach. The speed of convergence 
is again equal to zero, and therefore, it shows no catch-up or convergence in labor 
productivity among countries in the period of year 1971 to 1990. 
In the case of using Hong Kong as the most productive country instead of Japan, 
similar results are reached by using regression approach and difference approach. No 
catch-up or convergence in labor productivity among Asian countries appears in the 
same period. 
Again, using Hong Kong instead of Singapore as the most productive country in 
the convergence test among Asian countries outside Japan, similar results are reached 
by using regression approach and difference approach. No catch-up or convergence in 
labor productivity among Asian countries appears in the period ofyear 1971 to 1990. 
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Using Japan as the most productive country instead of Hong Kong in 
TFP convergence for total industry (same labor share) 
Instead of using Hong Kong as the most productive county, no productivity 
convergence appears while using Japan as the most productive one. Therefore, no 
evidence of catch-up or convergence appear in labor productivity among Asian 
countries appears in the period of year 1971 to 1990. 
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Table A.1 Convergence results among Asian countries using Singapore 
as the most productive country for labor productivity in total industry 
using individual labor share of the countries 





Difference p -0.0069 





Regression p -0.0036 




Table A.2 Convergence results among Asian countries using Hong 
Kong as the most productive country for labor productlvitv in total 
industry using individual labor share of the countries 





Difference « 0.0063 





Regression p 0.0019 




Table A.3 Convergence results among Asian countries outside Jsman 
using Hong Kong as the most productive country for labor 
productivity in total industry using individual labor share of the 
countries 
Labor Productivity in Total 
industry 
# of observation 10 
a -0.0022 
[SE] [0.0088] 
Difference p 0.0100 





Regression p 0.0043 




Table A.4 Convergence results among Asian countries using Japan as 
the most productive country for TFP in total industry using same 
labor share of the countries 
TFP in Total industry — 
# of observation 6 
a 0.0216 
[SE] [0.0107] 
Difference p 0.0012 





Regression p -0.0066 
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